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A naphtho [1, 2-b]pyran of formula (I) is claimed, where Rl, R2 = a 
4-aminoaryl group; R5 = linear or branched 1-10C alkyl, 1-20C cycloalkyl, 
1-20C bicycloalkyl , 1-20C polycycloalkyl , linear or branched 1-10C 
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Also claimed is a polymeric host material, e.g. plastic or glass, 
including a naphtho [1 , 2 -b] pyran 

USE - The compounds are used in windows, an optical filter, 
ophthalmic lens or sun-glass lens (all claimed) . 

ADVANTAGE - The pyran compounds have high induced optical density and 
rapid bleaching of the red or orange coloured form. The amount of 
photochromic material required is reduced which saves on effort and cost 
and also results in a reduction in any undesirable colour that the 
photochromic materials may impart. 
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*;i^;fr, S*4^:tt*ttCi-CioT>U3*-> (K«$^»ifl'ttCi-CioTA' 
, E«Sfcli$httCi-Ci«>fc Kn*j/7M*, BMSfcttSHRCx-C 
1 »7^7MJl', 7'J- 7x^Jl', ^fn7'J-JK Anf>, jr. »J ;i> 

->;K *A'5/K T-b^-^, 7? K, Ci-Ci7JK^75 h\ Ci-Cs-^T^ 

-CsT^y. T«;-;wT5y, y7'J-JV7?y, 7'J-^Ci-Ci7^^;v 

75 J W7 5 7V-^^;V7^f-Jl', T V >- )V7,)V7 r — T 

<J E*4fciifl-ttCi-CioT/u*Ji'*/i'*-/K P (0) ( 
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2. 7 5/1^ 7;V^^C»-C$75;, y*7^*JVCi-Cio75y, 

ru-A'T^, vT';-;PT?y> r'J -juCi-CioTa^iuts j $ it it 

nfcr $s z k&&WLt-r&m*xivLm<Di--7 h ci. 2-b] 

3. 4 -75 y 7'J-;^, #jEt*:73 /gfcM/tT. V>1* 
£|£gfc:j3^T N t)c*> Ci-C57;v^^> Ci-C,^d7;K^, c 
^Cs/t-^nTJKJK Ci-Cs7;vn^>', Ci-C> 7;w*;i/*-*, Ci- 
C.tKn^->7W;K Ci-CjT^n^-^Ci-CsT^^r^, C 1 -C>75 
^7JKJK ^ny>, Ci-Ci7^n^->*;u#-;i', #>i>3/K ^ h ij 
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5^-*3 «fc O f #@4?M i 4 , 8 2 6 . 9 7 7^-tc|£^$*tT>/^ J: 9 ic, 7 * h * n 
5 y ^?a^*l&»L#SC:i:^35lt>*LT^* 0 ^@#|^3, 5 6 7, 6 0 5-^ti 

tfi-etwtfeLtiit*^2H-t7h [1, 2-b] ^^xDrnzmm 

U *S#HF4, 8 2 6, 9 7 7-f-J±, -ffi^2 H- [ 1 ] ^>V*H° v^feiO 5 "^ 
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7h [1, 2-b] e?>t*ittff4, 8 1 8 , 0 9 6-§-UlEa$*lT45 «J , 
WHtttO, 2 5 0, 1 9 3fiK^-rnJi^^p@i-s^Ig^tciof fcl± 
2o©75y7x^JVfKS^O-I(07* h^n?7^^f7f [1, 2- 
b] *5 «fc [2, 1-b] 9^*SE«L"CV>4 0 CKaWtffcfc^Ttt, 6^tJL 
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-ftfe<7)2H- [1] ^>Vf7>i3J:a ! ^1*#:0^7 h fcfvVO^T, 
&g£> 1 Lt^^nynk-jH^tt^-I^^ * h ? u $ y ? % 2 + 
7 b [1. 2-b] tf9>*«W0 9 2/0 1 9 5 9 *ITV>* 0 -ffrfr* 2 

, 2-b] vf9>*Jrifv»<o^o^ojHft#ii^^frLv»|«^v*9l< 4><^-c 

*S#!f5, 0 6 6, 8 1 8 ( 1 9 9 1 ) Kli [it^2, 2-i»7x^- 
2H-t7h [1, 2-b] fcT 5 ><>SSTfi*^KS3fctJ t^-fe-f 

Htt#<7)3, 3-y7'J-;P-3H-t7> [2, 1-b] kT 9 > 3 *l * 
7* h ? n 5 >y ^tttOifci8i!-e, *HRItT-C&Jift 3 *li 2 , 2 - ->*7 9 - )\>- 2 

H-t7F [i, 2-b] e?>^#*K*v»*»affc, m&ftmm&mv* 

tlh<D&\<*ttmm& (Kfe) *«, B. 77>'^JHf, (M o 1 . C r y s t 
. Liq. Cryst. ,1994, 246, 67) K «fc «9 & c> £ 

*tT^& 0 2, 2 ->7'J^- 2 E-i-y V [1, 2-b] fcf 7 ><75Jti£eK>iS 

^VHi> 3, 3-77'J-;V-3H-t7F [2, 1-b] fcf 9 ><omW&K \t 

n3y*fc2, 2-->'7'J-;v-2H-t7h [1, 2-b] fc°7>\ -T&fr^ 
2, 2 - t*X (4 h^r->7^-;U) - 5, 6 -S/***- 2H~t7h [1 
, 2-b] t'7>i3J;O f 2 - (4 F + y7i-^) -2- (4-Mj7;V* 
n^f^7'xi*) -5, 6-7^f^-2H-t7F [1, 2-b] tf9>5& J 
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2o<7)Si£<7)*iI#K : 5 ( 4 5 8, 8 1 4^,1:^5, 5 14, 8 1 7tli, 
-m<7>-M&M&-t ^>^V^-fe<7)5 -W&Ztztt5, 6-->'m^2, 2-vTU 
-^-2H-t7h [1, 2-b] e 5V£J:V7xt^ Mi°v><7)-^fi6:$-|B 

l±» 2- - 2 -T'J-;W£/t:fi2 , 2 - fcr* (75^7^- 

*>) W$k&*^-fZ>it&mtfft$ L^Z.t frUHiLfco £*l£><7)2, 2- 

■>'7'J-^-2H-t7h [1, 2-b] k°^>Hj3»tS 5 -m^O#ffif±, 
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•7»;;k *<yv [b] ifyiu, >f > Ky t "bTi* 0 

A 7JV+;i/Ci-Ci75y, y7^#^Ci-Ci75y, TV-JUTS^, T 
•J-;i/7;^;VCi-Cs7?y, yT'J-^T^^^IttT?;! (Wl^lf 
, Ty'h/V, k'n'JyV, 'Jy'A €)I/^'J^> •^tf-tJl'* U y , -f > K 

<;y, Ci-c» N-7M^^5i;y) w^tti, #gi 

(Ci -Ci T)V*)V) , 75y-Ci-C.7M;V, ii Kn^fy-Ci-Ci 

R s fiCi -Cio TJU^K Ci-C 10 ^n7^ + ;K Ci-CioA-7J^n7 
Ci-C i A--7Ji/^-D7;i'7--;i', Ci-C J 7n-JK Ci-CsT;i/ 
*c — Ci- Cio T^3^v> Ci-Cio^'-7;i'*n7^3^y, Ci-CjT 
*3 + y (Ci-Cs7^*;i/) , Ci-Cit Kn^->7Jl'+;i/, yNn^^, — h 
<;;K ^Fd, 7?;, Ci-Cs7;V^;P7?^, Ci-C i y'7JK;l'75y > 

SMfcr 5 v («*. «\ r v U y „ en u v y , tf ^ »; ->v , *w;a 
•=e^*<;y, ^>K>;y. t^^-yv, Ci-c 5 N-r^^/nf-*? ->v > , 

7'J-JV757, y'7'J-JV7?y, T 'J - * C i - C j T JV* T 5 J\ Ci- 

Ci-Ci^o7;v+ju*^r->* 
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5£+> R ll ^«to f i^fiR XJ ^«ta f t^{iR 1J {±^: i ^(dr 1 hxz/r'k^^ 

Jr^R^fiH, CN> NO^ CHO, Ci-C57JV3 + ->*;^-jK ^> 
B^I WC, R\ R\ R\ R^J^r".!*, TK^is.t^iaoR'n 

ftSWKI* (#T fcit-e(i£^ s ) R\ R\ R'^Jr^R 10 ^^ 
?tL^> 2 of fcf± 3 oco^fi7K^-e^,^, 0 

^I»2H-t7f [1, 2, -b] t'5>fb^t:Mt, *$M8ii-«5$; 
11*3 X PHI*) jugfta 7xt>^ne7>itim: — *£j£IV<7>^ > v* [ 1 ] 7 
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sUo2H-^7h [i, 2, -b] ^7y<t&®KMz-T, *$kw {i-assS; 
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»K ^xnJl^XfiO, S, NH, £ J: tffllx.tfCi - Cio 7M /K Ci-Cio 

AnrJKA', Ci - Cio/n°- 7 ;v-:t n T-H^JK •^>> f ;u > -7^^-^^ 

, 7;7Ci-Ci7)H;K KD* yCi -Cj T )l< * frX-WBl Z tltzHfrP>M 

UvXfcitflllftl^X, ft^7 r>f'<-£ J: ft fcfc (-9- 
f ^ n 5 y ? * |~* 7" > 'K^9 * J ^mz&tto 

tt0 2 5 4 0 2 0t4fcli*i#»5, 0 6 6, 8 1 8 #KSB* 3 tLT^S#«g 
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1 9 7 5 , 1 8%, ^- v 1 5 9, i3 <fc*/R. if V) - )V * y T <t K 
«fc?/H. #£7.X-cr-l^h«U .x;H:t:T-> 1 9 9 0 , t S t>KV> < o 



^oWfrfclR, «*. 5. 0 6 6, 8 1 8f ;*i^4, 9 9 0, 2 

8 7f, WO 92/0959 3 £ iC^WO 95/05382 M*v»T»«HMSiW 

Mx.lfT. F. 5H/7y [Tff-Vvmt%-®1 , 7^f>*^h, - 
^-3-^, 1 9 6 8 -C#<b*L&o l-t7 h-^fc.t^Itit FD^f^fc 
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* fc«t£*lf>«>lKHg<f*«>V>< O^fi, ^^(K^IE*$tLTV^ 0 mint, 3-*f- 

)V l -T-fe Y^-y-J^y^/f-^y x.y- 3 -*^*'*yl'- h (S. ^nyt* 

Acta. Pharm. Suec. , 1978, 15, 337 , 
&Ztf3-tYu**sy°u\£)\>- Y-)V (R. F. 7 7 > ^ <b> J. C 

hem. Soc. , Chem. C ommu n. , 1 9 8 4, 7 6 1 #HS) 

o 1 —ry v-fr^m^t ztabK* rffi&z m^&zt turn* fix 
(W«i9 5i, e, o mmmt, m&rfrZT- (7uv?-?y 1 
) > mm. y )is*v&m, **± ($j;t*f*>*'j k yy*y 

E/SM3gKfflv>£ft&W^#iy±, h;wt>, * -> u y & J: 0 s Jt 

^y_:^'f-;i' 9-^ Ky-2-7ii*-2- (2-^-i^.;p) -2H- 
[1, 2-b] t"7>-5-*^*^->l^-h 
(a) 4-T-feh*->-6-^ b^v-2-^--7 h — - b 

If^ClgL^p-T-XT^^ F (2 0 g, 14 6. 9 mm 0 1 ) *5 «£ 
n ^ ^ .x^ /u (3 8. 4 g> 2 2 0. 3mmo 1 ) £ftfc7k-i- * V - ^ (5 0 
cm J ) KmMLtzmm*. mL<mWLfizy- h 'JAx h*z/ k (t>'JW6 
. 7 5 g> 2 9 3. 8 mmo 1 ^£>#£>*t*:) £#t;?k..x ^ y - ;w (4 5 0 cm 5 
) t«P»Lfcfi^» (|]4 0 - 5 0t) vt^lCN 2 *-C4 5^ftT^TLTJlI 
x.^o ilOT:|«5' 4BIP!iSIL, *<D&mi§.$ "C^SP L£ 0 

£0£M^£g*JUO#|f^^ /5 U #f)*t^Jteii^^^7lc (7 

0 0 cm') -C#E?U ftHC 1 -rfeit^K &t£-fkU #£*Lfc~*I *g^£gfc 
Sxf)V (5 x 1 0 0 c m J ) r-mth Ltzo ^ai^^tfz E t 0 A c ?§7&£ffrfDN a 
HCOstK-^ (6X 1 0 0 cm J ) -efflait^o -£-=b-£*:N a HC OjtK^^ 
IHC 1 -Cit«^< ^tMtL, (4 X 1 0 0 c 

m J ) fitli U. ^fc* E t 0 A c f ( N a j S OO L, Si Lt 
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mt&<r>n j &V>til£XV t mftmWii- b 'J -7 A (12. 0 5g> 146. 9mmo 
1) fcftt*^ (18 0 cm 3 ) ^^L^^^3f^W?l«L^o -<0v§?££ 
mS.f -C^-SPL^m, tK. (2 0 0 0 c m 3 ) -C^fcU 1. 5 B# L 0 
^,tt7t:^fe<7>H#$r^%jitc i V)JK^t, * (li5 0 0 cm J ) X~X 

4-7-bh^->-6-^ h^->-2-t7hx- h (IK*= 2 1 . 

2 g> Sf&JK*=4 2. 3 5 g, 5 0%, 1 0 3. 5 - 1 0 4. 5 *C (ffi 

JE*1*) ) o 
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(b) 4-t KD4f->-6-^ h+->-2.-t7 hx- h 

xfJl- 4-7*F^->-6-^l-^->-2-t7Fx-h (3. 0g, 10 
. 4 mm o 1 ) £ X VfrWHtl- MJ •? A (2. 5 g > 62. 5mmol) £tK ( 
6 0cm') £ X V s x. * J - )V (15cm 3 ) KWffiLt:mi&& 8 0 - 9 0"CK 3 
mm^nLfco %}WLtz-mW.*7k (4 0 0 cm 3 ) IHC-1 Tfti»< 

fttftLto ftjti^IS^E t O A c (5X7 5 cm 3 ) t^ai L?to 
*fcttta»*3£* (Na 2 S0«) U fi*LT««fe^>I#m, £?>@#£ 
WtHzSO* mi cm 3 ) (50cm') (:if»LT4^11 

Ltzo &MLt:m&9!l*7k (5 0 0 cm 3 ) "C#«IU E t 0 A c (4 x 

5 0 cm 3 ) tlffiUc, ^*?*fc«lffi«S:ft«INa HCOi7k«F?ft (2X100 
c m 3 ) teXX/fr (10 0cm 3 ) -ei5fco£ 0 Sggfe (N a z S 0<) L/:E t OAc 
co^*^i 19 ?&*lfe<7>B#£#T, £*i£E t 0 A c /^**ryfrb&m£k L. 
^•f-jU 4-tKn + ->-6-^ 2 -^7 hx- h (]&» = 1 . 

63g, mmU%= 2 . 41g, 6 8%. »j& = 1 9 3 - 1 9 5 1: miE-t-r) 



^2 00 1 -5 1 8927 



) c 



OH 



MeO. 




(c) **f-*> 9 -M h **s- 2 -y*-)V- 2 - — 2 H — 

t7f [1, 2-b] \£9>- 5 )\>tf*isV- Y 

4-fcKn + ->-6-^h*->-2-t7hx-f (0. 45g, 1 



•7v7-2-4>- (0. 55g> 1. 8mmol) £$147JV-5 ± 
(/ny^v'/l) (4. Og) Sr^-T* MUi> (4 5 cm 1 ) JC»»L*: 
*«*6 0*HHILfc. »3«IL*:»«**jlL, 7;KHEtOAc (2 0 
0 cm 5 ) •e<t<«feo^o *#lto|fr*fcJ: »9;fa£#T, i*i*lfi-e«ftLTI 
-fb?*^o E t OA c /^**r>frh<r> 2 0<75lf^ B H a ^ J: >k 9-^ h 

+ ->-2-7x-JV-2- (2-^-^-;U) - 2H-t7h [1, 2-b] fcf^ 
>- 5 Y*mtz (JRS= 0. 4 9 g. SI§riK*= 0. 93g, 

5 2%, »/£ = 1 8 6 - 1 8 8 V (»jE*r) ) o 



i?!i_2 : p< -^W 9-p<h^r->-2- (4-tJl'* l J/7i-Jl') -2-7i- 

;v- 2H-t7 h [ l , 2-b] \£?>- 5 -#;u**->v- K HA= 1 7 5 



8 mm 0 1) ^i^l - (4-t**'jy7x-)l') - 1 - (2 -?-Jc=.)l>) 





&3k2 0 0 1 -5 1 8927 



m_3_:*^)\s 9-^h^r->-2, 2- fcf 7, ( 4 - M n >J ->V 7 j. - -2 
H-t7 h [1, 2-b] k°v>-5 5/1/- K BUS- 2 10-21 




0 

glj4 : 9 - ;* F+y-2-7x^jl/-2- (4 - k'0 'J ->V 7x-JV 

) - 2H-t7h [1, 2-b] fc?7>- 5 -jfr/Utf+VW K = 1 6 4 

-1 6 7*c («je*i*) o z<Dik&®ft<&E%iii&tfft*m^x±<Dmi tmm 




ffll 5 : J* ■f-JV 2- (4-^ Ky7xZ)V) -2- (4-tWj;7x- 
;V) - 2H-t7f [ 1 , 2 - b] 5 -*JU#*5/U- K 8k&= 1 7 



t#S?2 0 0 1-5 1 8 927 




OMc 



f0_6_ : y •f-;!' 7, 9->'^nn-2- (4-b'niJvV7x-;v) - 2- 7 
*-;v-2H-t7h [l, 2-b] kf9 >- 5 -*;bsK4r->l/- K = 1 
6 2 - 1 6 5-0 (»iE*-f ) o £Offrfr«ttj&K*tt»##t*fflV>T±«5« 1 




ffl7_:^^;v 7-7;p^-n-2- (4 - e^<j *j j y*.—)V) -2-7xz 
)V- 2H--T7 V [1, 2-b] ^7 5 K i&,&= 1 6 5 

-16 8*0 (ttiE-e-f) o co^*ttifi5.K*ffijwj-fl-*fflv»T±©«i tnai 




JttggQ l : 2 - (4 -^e;u* 'J y 7^ — ;u) - 2 -71-*- 2H-t7h [ 
1, 2-b] m&=l 31-13413 (*jE*r) o 



*S3I2 0 0 1-5 1 8927 




2H-t7h [1, 2-b] fcf^^- 5 -*;V"K^r->l^- h 

( a ) xf^ 4 _ T ^).^->-6-pf h*->-2-t7hx-h 
Srfcfc&SLfcp -T-^T/Ut'Is K (2 0 g, 14 6. 9mmol) feil/ 
3^^S-/'xfJV (3 8. 4 g> 2 2 0. 3 mmo 1 ) * 7 - )U (5 0 

cm*) KfcJHLfcfcifcS:, «fcU <m#U*:^ h 'J Ax K (th'J9A6 

. 75g, 2 9 3. 8 mmo 1 frh&htltz) ^fitfe^? S (4 5 0 cm 3 

) K-mmLtcs.^ *4o-5ot) **»-N2«t»-c4 5^-^xmTLxm 

x. 

ioKJC«#W**»«5#«o«j 1 /5 U*<£> U #^>^/ctt?S^^^7)C (7 
0 0 cm 3 ) SHC 1 TftM < HM**!: U ©?>tLfcz:fflift^«|jSrft 

K-x^ji, (5 x 1 0 0 c m 3 ) -CjftUl L£ 0 £-;b-£rt:E t O A c }t7i££SfcfDN a 
HCOjtK-^ (6X 1 0 0 cm 3 ) X-M&Ltzo -£-=b-£*:N a H C 0»*»«S: 
&HC 1 T?ffi««<|«ttfl:L, #?>itfc-ffl«^»*ftaii^^ (4 X 1 0 0 c 
m 3 ) "CatBLfco ^M/;E t OA c (N a: S 00 U II*LT 

jf <DffiM&*> & & m % # fz o 

fltriSO»'fe<?>«l* iV^TlcM^ h U-J^A (12. 05g, 146. 9mmo 

i) (isocm 3 ) K-mffiLtz-mm* 3mmMMLtz 0 

tia4-e^9L/:t,7R (2 0 0 0 cm 5 ) T'tlRL, 1. 5 B*M«# Lfco » 



(19) ^2 001-518927 

4-7-bh^->-6-^h + y-2-t7 hx- h (Jl2«= 2 1 . 

2 g, Si&l&*=4 2. 3 5 g, 5 0%, 103. 5-104. 5 *C (M 

IE*?) ) o 



OAc 




(b) 4-tKn + ->-6-^t>#y-2-t7hx-f 

4-T-tr h*z/-6 -J 2- + y h^- h (3. 0g, 10 

4 mm o 1 ) £ £ tP^BMtrJ- h U >7 A (2. 5 g , 62. 5mmo 1) ^ttK- ( 6 
0cm J ) fcJrt^Ji^y-Jl/ (15 cm 3 ) K®mVtzmMZ 8 0 - 9 0 tK 3 1$ 
M«j*Lfeo ?&^IUfc»*** (4 0 0 cm 5 ) IHC 1 Tn£j|:i£< & 

t£ttL7to #<bfr«TO£E t 0 A c (5X7 5 cm 1 ) -Ctttti Lfco 

£#H 2 S 0* (mi c m 3 ) £"g-tf>< 9 S-A> (5 0 cm 3 ) i:-MLT4^[flS 
«L^ 0 VpZPLtz&G-m&fr ( 5 0 0 cm 3 ) "C#3g? EtOAc (4X50 
cm 3 ) -CfflmLTto ^fo-&7t«lW»*<a3BlNa HCOi*t* (2 x 1 0 0 c m 
3 ) * JrCT* (10 0cm 3 ) Tj^o^o S&* (N 32 S 0<) LfcE t O A c <DV& 
£K «fc «9#BS-fe?>H#£#T, £ E t OAc/ ^^"fV^^S^nBli L> 
;v 4-fc Kn*->-6-> h*f-2-?--7 hx- (JK*= 1. 63 

g, 3f&J&«= 2. 4 1 g. 6 8%, §fc£ = 193-195 "C. (»IE*-f) ) o 



OH 




(c) 9-^h^r>'-2, 2-a (4-^ h^->7xr.jl/) - 2H 

-t7F [1, 2-b] tf 9 > - 5 - * )l"tf3r -> h 

4-tFn^->-6-n^->-2-t7Fx-F (i. Qg, 43 



CO) #^200 1 -5 1 892 7 

mm o 1) Sit/1, 1 - *J (4 ^^7^-*) 7"U7'-2-f>-l- 
(1. 16g, 4. 3mmo 1 ) $rK1*T^5^- (^n-^7> l) (4 
. 0 g) £^-f& Ml^> (45cm') KmffiLtimm* 4 5frmM-MLtz 
o #*PL7tv§*££s;!U 7^5t^EtOAc (2 0 0 cm 3 ) "Ct < j5feo7t 
o ^0*^*7kS?-fb^ h >J "7 AtKM (2M, 2 x 5 0 c m J ) J3 «fc D^tK ( 
10 0cm 3 ) TJ:< fc-Dtzo &m (N a: S 00 L£E t 0 A c OBfc3rK«fc (9 

iil*->'J *±T2 5 %E t O A c /^*-*f- > LTffl^T 
777->a^DVh^77^-C^lt, E t OAc/M 

^f-:' Sift J: "9, h^->-2, 2 -tr* (4 

T7i^;V) - 2H-t7f [1, 2-b] tT^>- 5 

(JK*= 0. 7 9 g, Sf&JDZ*=2. 08g, 3 8%^ »&= 16 2. 5-16 
4. or (»jE*T) ) o 



(21) 
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7 a> f<-i/<D$t& 



(51)Int.a 



C 0 7 D 495/04 

G0 2B 5/23 

G 0 2 C 7/10 

G 0 3 C 1/73 



flumes 

1 0 3 



C 0 7 D 495/04 

G 0 2 B 5/23 

G 0 2 C 7/10 

G 0 3 C 1/73 

C 0 9 K 9/02 



F I 



1 03 



5 0 3 



5 03 



// C 0 9 K 9/02 
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(72)#«# iSzfvY. ^'Mh77-'ft^h* 

^>*T>*-, T'L/^hX v"?;U-^U 
— • 7 
(72)^^1 <^7*?* — X, ^ 3 > • r't* v F 



F. - ■ X 2 



(72)»»t rf—fw >£f h>, -V-f$r 



* FtW K 48 



(72)*W# a->x. x^* -:/> • 



- ^F'J-F io 




(J) 




